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an input port disposed to couple an optical signal to 

optica, signal to ^ ^ ^ ^ m ^ secondpMition wh „,„ the 

L maior crystal plane of a layer of singled silrcon and 
mirror is formed on a smoothed major crysta i> 

has a reflectivity greater than 96% 

3 The optica! switch of Cairn 1 whereto the input port provides the 
opfc a 1 si g nal.o.he m rrorin*c S ccondpos 1 „ona,a„a ngl eo fb e M eenaoo U „ 5 -. 5 

degrees from a normal of the mirror 

s Theopncalswitchofclaimlwhereinutemirrorhasafrrstmirrored 

,he firs, output port when the mirror is in the second positron. 



9. 



A „, icI o.«.cc tt o-m=chanical system (MW) optical cross connect 



comprising: 



a mounting substrate having a mounting surface; 
a tat MEMs optical switch ce« affixed to the mounting surfac on an edge 
of the first MEMs optical switch cell and aligned to direct a first opttca. beam 
irking a be™ pa* from a first optical input to a Drst optic! ou»ut 

Patt; ^second MEMs optica, switch cei, aSW to the mounting surface and 
r fd to direct the firs, optical beam Irom the firs, optical input to a second 
optica^ output^hen a second metallic mirror of the second MEMs optical switch 

dimension greater than about 400 microns. 
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, r'MEMs") optical cross connect 

14 . A micro-electro-mechanical system ( MbM 

comprising: mounting surface; 

. mounts — • to ^ momfaS su*e on a. edge 

. fir st MEMs OP*. s— ffl ^ ^ ^ ^ 

of , e flt , MBMS optica, ^ w . fl rs, optica. «P« 

when a first opncal switching e 

the beam path; and , rb cell affl«d to the mounting surface and 

. second MEMS optica. sw.«ch ^ ^ ^ ^ output 

^patnandutents.op.icaisw.tchutgeie.nen. 

.here* the fits, optica, sw, >ng ^ off , be ^ 

^notedsideofthetwo.sidednt.rtor^enthe™ 

fuflhe, comprise „ ^nosed to provide a second optica, beam to the 

, second optica, urn* d,sposed P ^ ^ ^ ^ beam 
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a first MEMs optical switch cell affixed to the mounting surface on an edge 
of the first MRMs optical switch cell and aligned to direct a first optical beam 
propagating along a beam path from a first optical input to a first optical output 
when a first optical switching element of the first MEMs optical switch cell is in 

- } the beam path; and 

a second MEMs optical switch cell affixed to the mounting surface and 
" aligned to direct the first optical beam from the first optical input to a second optical output 

when a second optical switching element of the second MEMs optical switch cell is in the 
beam path and the first optical switching element is rotated in a plane essentially normal to 
the mounting surface out of the beam path wherein the first optical input is disposed 
between 12-57 mm from the first optical output 

19. A micro-electro-mechanical system ("MEMs") optical cross connect 

comprising: 

a mounting substrate having a mounting surface; 

a first latching MEMs optical switch cell affixed to the mounting surface 
and aligned to direct a first optical beam from a first optical input to a first optical 
output when a first mirror of the first MEMs optical switch cell is latched in an 

extended position; and 

a second MEMs optical switch cell affixed to the mounting surface and 
, aligned to direct the first optical beam from the first optical input to a second 

optical output when a second mirror of the second MEMs optical switch cell is 
latched in a second extended position and the first mirror is rotated in a plane 
essentially normal to the mounting surface out of the beam path to latch in a 
retracted position wherein the first mirror in the extended position extends above an 
edge of the first latching MEMS optical switch ceil at least 400 microns. 

23. An optical cross connect comprising: 

N optical input ports where N is a first integer; 

M optical output ports where M is a second integer; and 
I ' N times M micro-electro-mechanical system optical switch dice, each of the 

micro-electro-mechanical system optical switch dice having a magnetic drive 
capable of switching a mirror from a first position to a second position in response 
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